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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) ruiACTUPb jjnn pemohta obcaahlix kojiohh 

(57) Abstract: 

M3o6pereHMe othochtch k o6nacrn 6ypeHnH h jjp6bvm nc$nrn h raaa, b viacTHocn* k tcxhhkc h TexHOJiorwH 
KaraiTanbHoro peMotrra cKBawimw. IJe/ib - noBbnneHne Ha/jexHocrM peMOHTHo-BoocraHoBHTtnbHbix pa6ox 
3a CTeT 3amnrtj repMerroHpyiomero noxpbiTHH c coxpaHeimeM repvienraaujat KOJioHHbi no Bceii jxrume 
HanojKCHHoro ruiacTbipH. f\nn stopo oh cHa6«eH npeAoxpaHirrejibHbtMM uaHXMauH, MaKCHManbHbiit 
HapyjKHbift nnaMCTp KOTopux npeBbnnaeT HapyTKHbrii /niaMeTp KOJibneBbix aneMCHTOB, npw 3tom 
npeAoxpamrrenbKbie ManaeTbi pa3MemeHbi Memory KonbmeBbfMM ajieweirraMM repMeTH3Kpyx>D3ei\> 

nOKpblTHH C 3a30pOM C BO3M0JKH0CTbJ0 B pa6oUeM nOJIOJKCHMM nepCRpBITMH 3a30pOB c yMeHtnieHneM 

HapyjKHoro /rKaMcrpa npe^oxpaHirrenbHfaix MaHHrr pp Hapyxnoro jjnaMerpa KonbijeBbix aneMeHTOB. 4 mji. 
blblbll 
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Description [OniicaiiHe H3o6pereHH5i): 

H306pCTCHMe OTHOCMTCH R OOJiaCTH 6ypeHHH W ^06bmH He$TH H ra3a H. B HaCTHOCTM, R TeXHMKe H 

TexHojiorwM KanMTanuioro peuoHra cKHajKKHbi. 

Ue/ibio H3o6pereHKA HBJiaeTca noBbimeHHe Ha^ejKnocrw peuoHTHO>BOOCTaHOBMTenbm.LX pa6or 3a c^er 
3aimrrbi repMCTH3Kpyiom.cPO noRpw-rwi c coxpaHetmeM repkiertraamm KOJioraibi no bccA jimuie 
HanoweHHoro luiacTbipH. 

riocraanewHaH ne/n, n/xriwraeTeH tcvi, mto roiacrbipb n/in pewoHva otfcanjibix kojiohh cocroninHH no 
npo^anbHO-ro4»ptipOBaHHOfl Tpy6bi c HapyKHbCM repueTH3itpyioinraj noKpbiTweu, BbmonHeHHbru W3 Ha6opa 
KQjihUCBWx stncucHTOB, pacnojioxteHHbtx qqonb Tpy6bi c 3a3opoM npyr OTHoorrejibHo npyra, cna6men 
npcfloxpaHMTcnbHMMM waHKCTaMM, MaKCKMajibHbiA HapyaHbdt jniaMerp KOTopbix rrpeBbimaer HapyjRHbra 
nHakferp RonbueBbtx aneueirroB, npu yrou npenoxpaHMTe/ibHbie uaHneTU pasueineHbi Memjry RojibHeBbnju 
anewcHTauH repMerH3wpyK)inero noRpbnwi c 3a3opaMH c ekomojkhoctwo b pafxroeu nonometum 
nepeKpbiTMH 3a3opoB c yMeHbincHHCM napymnorx> nwaMerpa npe^oxpaHMTcnbHbUC MaHKeT ro HapyxtHoro 
/jMawerpa KonbueBbix a/ieMeirroB. 

ripM TpaHcnopmpoBKe xaKono njiacTbrpn b Kojioimy ooca^Hbix Tpy6 RoirraKT ero 00 cranio ft Kojioinoj 

OCyD^CCTBJIRCTCH HCpC3 MaHXCTbi, pa3MCineHHbie B 3a30paX UCmjXy ROJIblJCBblMM PCpMCTM3Wpyi0mHUM 

a/iexicHTa^M Ha onpc^cji chhom paccroHHHH jrpyr ox jxpyra no sceft /yivnie n7iacxt>rpn. 

MaHJKeTa BbmojmeHa b nunc unnMH,npa c nocTOHHHbZM Kim nepCMeHHbiM no ee n/iHHe nnaMerpoM h 
TomnHHoit ctchkh. HaM6anbmMM ^wawerp xtanmerbi npeBbnnaex Hapyj&HbiK onucaHHbtfl ^Hawerp 
RO/ibucBOPo rcpMeTHOHpywn^crx) aneueHTa. 

Hrama uaHXCT Bbi6iipaercH TaxKM o6pa3ou, nro6bi npw pa3MetneHHH hx na imacrbipe MCiRfly 
repMCTTOHpyioinwMM ancMeKTRMM coxpanHJicH 4>yHRHHOHaji bHbin 3a3op He TonbKO npu TpaHcnopmpoBRe. ho 
m npw pacmHpeHHH imacTbipft o rojiohhc 

PaocTOHHHe uesKjjy uaHKeTauK h kx Romraecreo paccwTbiBaeTCH b 3aBHCHMOCTH or ^nirabi raiacrbrpH h 

RpHHH3Hbf CTBOJia CKBajKHHbl. WTX)6bl npw KOHKpCTHblX HX 3HaUCHHHX HCRJUOMUTb ROHT3KT 

rcpkfcni3Hpyiomero noRpbiTHH nnacTbipH c rojiohboA h cro pa3pymeHHe. 

KoK^HrypainiH waiOKer, <J>H3HR0-MexaHH^ecRHe cBOMcrea m npowHOCTHbie xapaKTepHCTHKK MaTepnana M3 
Roroporo ohh iopotobjichw, no3B0Ji5DOT o6ecnc«iHTb hx n;enocTHocTb npH ^HKxeHHH nnacTbipH B 
CRBajKHHe, a npw ero pacmupcHMH ne^pMHpoBaxbCH b pa^ManbHOM HanpaancimH a° bcjuimkhw paBHOK 
TomnHHC rcpMCTH3Hpyiomero noKpbJTHH ruiacrwpn, KCRjno^aH AonaramTejibHyx) noTepio npoxonjioro 
ceijeHHH ROJioHHbi ooca^Hbix Tpy6. 

Ha 4>nr. 1 n3o6pa2R6H njiacrbipb 1 c overborn Ha Hero npe^oxp ai nrreji bHbiMM uaHxeraMH 2, cny^eHHbrii b 
oocanjiyio RanoHHy 3; Ha $vnr. 2 h 3 npoflOJibHbie n nonepevHbie ccmchuh uawKerbi; Ha $wr. 4 BapnaHT 

B03M0«H0rO H3rxm>BJieHHH 

Mam&eTa [$wr. I 3) H3roxaafiwBaercH c nepeMetmbivf no ee ftnmte ^HaMexpoM c onrmaKoooft TOJimwHofl 
ctchkh no Bceuy ccxieHMO paonon mjih 6nn3Kofl iwimpHe repMeTM3KpyioinePO noRpbiTUH nJiacrbqjH. Ha 
ROHneBbix yMacTRax 4 ee BHyrpeHHUH ^HaMerp BbmojiHeH c MHayooBbiM ^onycROM no oTHomeHiao r 
napyjRHOMy n^aMerpy nnacTbipH. B cpe^Heif Macm 5 jniaMeTp MaiUReTbi yBenMMMBaercH 6e3 M3MeHeHHH 
TOjnuHHbi ctchkh ^o pa3Mepa Ha 3 4 um npesbi ra aiomero n^Hauerp i^MeTM3iipyioiqero ROJibu,eBor\) 
sjicMeHxa 6. b pe3yjibTaTe uero b tcjic waiuKerta o6pa3yercsi nonHyTpeHMe. 

Ilepexoflbi 7 or 6ojibinero ^waMerpa r ueHbrneuy BbmojiHeHbi rohhmccrhmh c yrvioM npH BepnofHe KOHyca 
MCHbmHM 45°. Mcmjjy repMcnmoM 6 h waiuReTOrt 2 HMeercH 3a30p 8. rbiacxbipb cnycRarrcH b CRBaxHHy 
Ha nrraHre 9. 

rinacTbtpb co6npaeTcn h ycTaHaonnBaercH cjienyiomHM o6pa30M. 

MawKerbi 2 o^eeaioT Ha njiacrbipb 1 c Hararou, trro o6ecne«HBaeT hx y^epwaHne Ha neu. 3areM Ha 
nnacTbipb HaHOCHTCH repxceTH3HpyK)mee noKpbiTwe 6 b awfle RonbueBbix ajieMCHTOB tskwu o6pa30M, mto6u 
ucmpy hhmh h MaiimcTaMH 2 ocxasanca saaop 8. Flocne aroro nJiacTbipb Ha nrraHre 9 onycKaercH b 
o6can^ryK> Tpy6y k Mecry ee HerepMerOTHOCTH, h pacnnipHeTCH ^opHHpyiomeH rojiOBKOH j\o nnoTHoro 
ROHraRTa co creHRoft o6canjiOH ROJioHHbi. 

TpaHcnopTHbie ra6apHTHbie pa3Mepbi njiacxbnJH o6ycnoBJieHbi pasuepaMH npcAOXpaHHTejibHbix MaH«er h 
no3TOMy npH jsjBvuKemm ero b ro/iohhc kohtsikt ncpMenraHpyiomero noRpbiTHH nnacTbipH co crciaaMH 
o6ca/nibix kojiohh hckjcohcu, HTo oo^cne^ofBaex ero coxpaHHocTb. 

Mawsexbi H3roxaBJiHBaK>TCH M3 Ma-repwana n^ocTaTOUHo 3/iacxminoro, WTo6bi He npenHTCTBOsaxb 
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pacnmpeHKJO njiacrbipn b kojiohhc h He co3flaBaTb npn 3tom 3Ha*oiTenbHbix AonariHMTeJibHbix ycu/iKM h b 
to tkc opevtR AOcraTOMHo npomioro, cnoco6Hono coxpaHMTb PcoMerpwMCCKyio $opMy b rrpouecce 
TpaHcnopmpoBHja luiacTtipH k wecry HapyineHHH kojiohhu, nanpHMep. noJUOTHJiena hjto pc3Hnw. 

npM pacmvipeKHM iuiacrfeipn wanxeTbi 3a cuer no/jHy TpeHMM , o6pa3y»omnx 3aoop lO uempy hmmh h 
nnacTbipcM n kohmmcckmx nepexojjoB. Hcmiiowajomwx o6pa30BaHHC cmiaflOK. A«J»pMHpyioTCH b paflwanbHOM 
HanpaancHMM h npHXHuaiOTCH k ctchkc nnacrapH. FIocKanhKy TojiinMHa ctchkh waaBCT frnraita TamnwHe 
rq)MCTH3npyion;cro noKpwTro, jjonojiHHTejTbHOH noTCpM rrpoxoAnoro ceueHKH kojtohhm b 3ohc ycranoBKH 
rmacTbipH He npoHcxoflWT. 

Mcnanb30BaHHe npeflJiOKCHHoro luiacrbipH, CHa6weHHoro npefloxpaHHrenbHbiMH uaHxeTaMM no3B(uiMT 
npe«ynp«flHTb TpeHMe repMeTH3Hpyiomero noKpbi tmh o ctchkh kojiohhm. coxpaHMTb ero uejiocTHOCTb h 
o6ecnetnrrb Ha^eKHbid peuoirr HerepueriniHbix o6cs«Hbix kojtohh. blblbll UUH2 HblfaI3 
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Claims [<DopMyna H3o6pereHH5i|: 

RnacTbrpb jyin peMOirra o6caAHbix kojiohh, cocTOHnjMJ* H3 npo/jojibHo rxxJ>prcpoBaiiHofi Tpy6w c HapymiibiM 
repMexw3HpyiomnM nwcpbiTHeM, BBtncurHeniibtw W3 Ha6opa KonbueBbix a/ieueHTOB, pacnojiOHtenHbix Bflojib 
Tpydbi c 3a3opoki oTHOCHTtJibHO ppyr Apyra. oTJnraaionpdicfi -revi. hto, c uenuo noBbnneHUH HaflejKHocrK 
pcMOHTHa-i»ccT^HOEiHTcnbiibix pa6oT 3a chct 3anprrbi repMCTH3wpyiomcro noKpbrrMyi c coxpaneHMeM 
repMCTH3ai|HM kojiohhw no occh ahmhc Ha/iojKennoro nnacrwpH, oh cHa6ncH npcHoxpaHwrejibHbtMK 
uaitweraMM, uaKCHManbinJfl HapyKHbrt ^naueTp KOTOpbix npeBbimaer napyxuu>m ^waMerp KOJibueBbix 
□jicMCHTOB. npn 3xom npe^oxp aHMTCJi bHbte uanseTU pa3uemeHbi M«s^y KanwiCBWMH 3JievteHxaKai 
rcpMcni3Mpyiomcro noRpbinm c 3a30paM» c B03MOMHOCTbX> b pa6oncM nojiomcHMM ncpcRptrfTKH 3a3opoB c 
yMCHbmcHHCM HapynHoro jjHaMerpa iipcfloxp aHMTCJibHbix waraseT flo Hapyjfmoro /piaMeTpa KonhueBbix 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 

A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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